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Bofloa, Robert J. (M.S., Civil Engineering) 

The Bank of Westminster and Hyland Office Park Construc- 
tion Contracts as Engineering Student Classroom Projects: 
Construction Phase. 

Employers often find that the recently hired 
engineering school graduate has difficulty in correlating 
the methodology and the technology learned in the class- 
room to actual construction projects. The following 
report attempts to help in tying together classroom work 
and an actual construction project. 

Information for the report was provided by 
Walters Construction Management, Inc. The report 

describes an actual office building presently under 
construction. Portions of the report are intended to be 
used as narrative type lessons, other parts are to be 
used as laboratory problems. 

The report focuses on the organisational struc- 
ture of the construction firm and the contractual 
requirements of the construction firm. The text then 
analyzes selected portions of the project in order to 
explain why certain construction related procedures have 
been made. 

Photographs of the construction phase of the 
project are presented. The photographs are intended to 
provide a pictorial history of the construction project. 
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Past reports on this project will be used a^ong 
with this report to develop a complete, total construc- 
tion project for classroom application. 

This abstract is approved as to form and content. 
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IHTRODUCTION 



\ 

^Within the scope of the undergraduate and gradu- 
ate Civil and Architectural engineeering programs is the 
need to relate information from textbooks and classrooms 
to the actual construction industry. This report will 
attempt to bridge the gap between real world situations 
and the world of academics . 

Walters Construction Management has agreed to let 
their organization and one of their current projects 
serve as a model for this report. The Bank of West- 
minster is under construction at the corner of 92 nd 
Avenue and Sheridan Blvd. The bank project along with 
the organizational structure of Walters Construction 
Management will be studied and analyzed and results will 
give a realistic approach to future studant assignments. 

The objectives of this report are to study the 
construction phase of the Bank of Westminster and to tie 
it to specific graduate and undergraduate courses offered 
in the Construction Management field in the Department of 
Civil and Architectural Engineering. This report will 
study the development of the B.L. Walters company from 
the original corporate entity of Walters Construction 
Management and why this cooperation came into existence. 



The actual orgcJiiza tion of Walters Construction 
Management will be used as a reference for study in the 
Construction Management (CE 525) class. This will give 
the class a successful and working oganization to compare 
with the different organizational structures referred to 
in the classroom. Students will be able to discuss the 
advantages and disadvantages of this particular organi- 
zation and compare their thoughts with the thoughts of 
members in the organization of Walters Construction 
Management. The class will be given the organizational 
structure and then discuss the formal and informal links 
of each department. Afterwards they can again compare 
their assumptions or results with those of the actual 
formal and informal links within Walters Construction 
Management. 

By following one of the numerous subcontractors 
on this job students will experience the actual paper 
flow and contract related problems encountered during 
this project. This will be very effective in the 
Construction Contracts (CE '524) class when discussing 
effects of backcharging or how backcharging or changes in 
the plans will affect the subcontractor and his contract. 

The use of time lapse photography wi 1 ! be used in 
the Construction Engineering I & II (CE 528 lie CE 529) 
classes. Time lapse photography will show actual repeti- 
tive construction methods usad on this project. The 
class will be able to analyze these methods and decide on 
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possible alternative solutions to these specific con- 
struction pra ices. 

Each classroom application will have packaged 
slides specifically for that module which will give a 
visual recording of the project at specific construction 
phases and will assist students in visualizing the 
project phasa being discussed. The slides will encompass 
the project from the clearing of the site through the 
complete building. 
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PART I - :?ROJECT REPORT 



i 



TOE ORGANIZATION STRUCTURE AND THE 
CREATION OF WALTERS CONSTRUCTION MANAGEMENT 



The B.L. Walters Corporation was formed approxi- 



mately three years ago, in 1981, to the corporate level 
from the Walters Construction Management organization 
which was formed in 1974. The primary motivation for 
forming a full service development company from the 
traditional construction management firm was the desire 
of the Chief Executive Officer to have control over what 
was being developed and h«,w that development was to be 
accomplished. Because of the objective to have complete 
control, Walters Construction Management expanded and 



This Corporation is comprised of numerous 
companies that handle the acquisition of the land, the 



construction, the maintenance and management of the 
constructed building, the leasing of completed buildings, 
and a Chief Financial Officer to maintain all the 
accounting records of the B.L. Walters Company. The 
overall corporate structure is shown in Figure 1. 



t 



became the Bill L. Walters Company 



development of the raw land, the management of the 
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This report will deal strictly with the construc- 
tion management portion of the entire organization and 
will also touch upon the raanageraent/raain tenance of a 
project once a project has been completed. The construc- 
tion management part of B.L. Walters Company/ hereafter 
referred to as Walters Construction Management, is a 
wholly owned subsidiary, and is divided into five areas. 
These areas are Architectural and Design, Shell Construc- 
tion, Tenant Finish, Roads and Utilities, and Accounting. 

Each of these separate areas operate on an arms- 
length, serai-formal basis with the B.L. Walters Company. 
At the head of Walters Construction Management is the 
Vice President and General Manager who reports directly 
to the President of B.L. Walters Company . The manager of 
Shell Projects and the Manager of Tenant Finish, along 
with the Manager of Road and Utilities, the Senior Archi- 
tect and the Senior Accountant report directly to the 
Vice President* 

The structure of Walters Construction management 
makes it very clear that as the general contractor, 
Walters Construction Management will subcontract a great 
deal of the work. As an organization they do not main- 
tain the personnel to do the majority of work that a 
General Contractor can. By maintaining their own Project 
Managers and Field Supervisors, Walters Construction 
Management maintains control of these projects. In the 
architectural area the design drawings may be produced 



either by Walters or by outside designers. In the event 
that an outside designer is used, Walters Construction 
Management maintains control over the actual design, the 
design costs, and the design period. 

During the design phase both the Shell Construc- 
tion Department and the Tenant Finish Department are 
deeply involved in the design phase. All agreements 
between the various departments are at arras-length and 
there are written contracts between the various depart- 
ments . 

Tenant finish is one of the new areas created at 
Walters Construction Management because of the increased 
need for specialists to deal with tenants and getting 
them moved into their building. It is seen as one of the 
most important areas within the Walters Construction 
Management organization. At Walters Construction Manage- 
ment they recognized the need for this specialty and 
reorganized, creating Tenant Finish. The improvement of 
and a more receptive attitude toward tenant finish was 
seen as a bona fide plus in the renting of completed 
buildings and development of good customer relations. 
The Tenant Finish Department has become one of the 
biggest departments of Walters Construction Management. 
The Tenant Finish department is considered the income 
stream for Walters Construction Management. Working with 
the tenants and insuring their satisfaction is one of the 
biggest reasons for the success of Walters Construction 
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Management. To enhance the organization's credibility 
and to utilize the "one stop shopping" principal, a good 
Tenant Finish Department is essential to a successful 
company. 

The goals of Tenant Finish are to give the 
customer complete satisfaction in their final spaces. 
Tenant Finish works very closely with the Design area and 
the Shell Construction area in the very beginning to 
alleviate problems with the customer's requests. The 
Tenant Finish Deartroent is structured so that under the 
Manager of Tenant Finish there is an Interior Design 
Manager who, with the space planners assigned to him, 
will do the interior design for the tenant based on 
proven interior designs. The Interior Design Manager 
will incorporate into his designed spaces other options 
or additions that the customer may desire. Walters 
Construction Management builds typical office buildings 
thereby creating a quick, concise decisionmaking process 
of what will work in a specific building and what will 
not. 

When the building is erected and weatherproof, 
the Project Managers for Tenant Finish, who with their 
own Field Supervisors, complete the interior portion of 
the building. The Project Manager for the Tenant Finish 
will maintain clear, concise records of what is being 
done to the interior of the building. With the typical 
building having more than one tenant, he will keep 
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records of what spaces are for what tenants and keep his 
field supervisors appraised of any changes in design or 
schedule. The Tenant Finish Department will also do some 
work for organizations other than Walters Construction 
Management. The amount of this work is minimal and only 
comes to approximately ten percent of the actual tenant 
finish work accomplished. 

The Shell Construction part of the Walters 
Construction Management organization is very similar to 
the Tenant Finish Department. Under the Manager of Shell 
Projects there are various Project Managers and in turn, 
under the Project Managers are various Field Superviecrs. 

The Project Manager would be involved with the 
project from the very first design meeting through the 
tenant occupation of the building. During the initial 
design meeting the Project Manager will be there with the 
Architects and Designers so that when any questions arise 
about the design in conjunction with the actual construc- 
tion, it can be answered quickly. The Project Manager 
also communicates with the Various Consulting Engineers 
hired by the Design Department to help answer any ques- 
tions that may come up about the Mechanical, Electrical, 
or Structural systems. The Project Manager would report 
directly to the Manager of Shell Projects with any 
problems that he could not solve informally with his 
counterpart in the Design area, Tenant Finish area. 
Accounting area, or Road and Utility area. The basic 
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philosophy of the entire organization is to solve any 
problem that may arise at the lowest possible level. 

If the Project Manager can’t solve a problem 
informally, he would move up his chain of command to the 
Manager of Shell Projects who will try to solve the 
problem at his level. If this is not possible then the 
Vice President and General Manager of Walters Construc- 
tion Management will make the decision. Because of the 
informality and the close proximity of these variour 
Managers and Project Managers it is infrequent that a 
problem can not be solved among the people involved. 

In conclusion, the Walters Construction Manage- 
ment organization is a main part of a Design-Build 
organization that also incorporates the raanageraent/raaint- 
enance of the structure. The Walters Construction 
Management organization goes one step further than the 
Professional Construction Manager organization and not 
only designs and builds, but also leases, manages, and 
maintains the structures they erect. This keeps Walters 
a step ahead of their competition. Walters Construction 
Management controls the design, the design cost, and the 
design period but also maintains their credibility and 
their positive public image by catering to their 
customers not only in the construction phase, but after- 
wards in the moving in and leasing phase. 
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OBJECTIVES OF WALTERS CONSTRUCTION MANAGEMENT 
AS COMPARED TO THEORETICAL ORGANIZATIONS 



In comparison with normal project delivery 
systems, Walters Construction Management is a combination 
of the Owner-Builder organization and the Professional 
Construction Management organization . 

Theoretically, a Professional Construction 
Management organization combines three parties into a 
team consisting of the owner, designer, and construction 
manager in a non-adversary relationship. The construc- 
tion manager vor :s closely with the owner and the 
designer from the beginning to the completion of the 
project. The construction manager does not normally 
perform constructioi work with his own forces or guaran- 
tee the overall cosv. of the work. Once the budget is 
approved the construction manager monitors developments 
in schedules, quality requirements, and spending in order 
to maintain the objectives established in the beginning 
of the project. The construction manager advises and 
coordinates the procurement of any long lead materials or 
equipment. He will monitor the payments to subcontrac- 
tors, the changes in contracts or any claims. In 
general, the construction manager monitors actual cost, 
schedules, and quality control. 
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Walters Construction Management does all of this, 
but is different in one very important aspect of the 
typical model. Walters Construction Management, does not 
go out and bid on projects to manage; their projects are 
established down through the hierarchy of their chain of 
command. The Chief Executive Officer who is an architect 
by training, may want to develop land in accordance with 
members of an organization that he has an interest in, 
thereby creating the projects. 

Walters' desire to maintain absolute control over 
their project is in line with the aims of the Owner- 
Builder organization. In theory, the owner is responsi- 
ble for the design and construction of the project. The 
owner has the option of using his own work forces or to 
subcontract part or all cf the work. 

The Walters Construction Management organization 
is a Line and Staff Task Force. As shown in Figure 1 
there is a distinct hierarchy and a designated chain of 
command. The hierarchy is designated only for those 
decisions that can't be resolved at lower levels in the 
organization. A strength of Walters Construction Manage- 
ment is the project orientation of the entire project 
team. One of the weaknesses, in theory, in a line and 
staff organization is that individuals may be troubled by 
the dual accountability to both a project and a func- 



tional boss. 



Walters Construction Management is also struc- 
tured somewhat as a Matrix Organization. The informal 
lines of the‘ structure opens lines of communication at 
all levels and gives people the ability to talk with 
counterparts and maintain a knowledgeable and productive 
environment. Therefore, Walters construction Management 
is roost definitely a Line and Staff Task Force, but with 
a little of the Matrix Organization added to help alle- 
viate any communication problems. 

In conclusion, the main objective of Walters 
Construction Management is to maintain absolute control 
over the project and to produce a product that is a 
marketable commodity. 
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DIFFERENCES BETWEEN WALTERS CONSTRUCTION MANAGEMENT 
AND OTHER CONSTRUCTION MANAGERS 



A major difference between Walters Construction 
Management and other developers is the H one stop shop- 
ping" approach. Not only will Walters Construction 
Management design the building, they will manage the 
interior finish, and will maintain the upkeep of the 
building and surrounding grounds. This is a major 
difference since roost developers utilize a fragmented 
approach to the development of buildings. 

A construction Manager who utilizes the frag- 
mented approach will have someone coroe in who owns the 
land and wants it developed. This manager may or may not 
help find a designer that can design what the owner wants 
on the land. Once the design is approved by all inter- 
ested parties, it is then turned over to the construction 
manager. The construction ninager in turn requests bids 
based on these designs from various general contractors 
who in turn receive bids from various subcontractors. 

Once the construction manager picks his general 
contractor he will manage the job as per plans and speci- 
fications and keep track of any changes in the project. 
He will be the owner's representative on the job. The 
construction manager, in most instances, will carry 
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professional liability insurance for this specific 
project and also on any other project he may be managing 
at the time. 

Under Walters Construction management, a major 
difference is that Walters Construction Management is 
covered under an umbrella policy from the B.L. Walters 
Company for professional liability. When Walters 
Construction Management get3 a project to be managed, it 
usually has been first brainstormed at the Chief Execu- 
tive Officer's level of the B.L. Walters Company. The 
land has been acquired under the Land Acquisition Depart- 
ment of B.L. Walters Company, and the developers in Land 
Development may have specific plans for this tract of 
land . 

Walters Construction Management, like other 
construction managers, would go out looking for bids for 
the various parts of construction, but would act as their 
own general contractor. The differences are quite unique 
in that Walters Construction Management has control over 
the design of the project, 'control of the construction 
management of the project, control over changes in the 
design of the project, and cnce the project is complete, 
control over the management of the building* 

A developer or construction manager who utilizes 
the fragmented approach can run into many difficulties 
during the project’s construction. There could quite 
a bit of money spent in litigation determining who is 
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responsible and who will pay for corrections to any 



faulty design or construction applications. If once a 
tenant has occupied the building and there are mainte- 
nance problems, the developer must get in touch with the 
people who do their maintenance to correct it. In the 
B.L. Walters company, they would handle their own mainte- 
nance problems and there would be no doubt as to what the 
priority is. 

In the fragmented approach, the " finger pointing” 
and litigation could go on for quite awhile. Finding out 
who is responsible and then making sure the responsible 
party adheres to their end of the agreement could be 
costly not only in dollars, but also in time. While in 
the full service development company such as Walters 
Construction Management, a decision could be made and 
action to fix the problem could be imposed. 

The Walters Construction Management organization 
allows decisions to be made faster in the pre-construc- 
tion phase and the construction phase than in the frag- 
mented approach . This is' because in the fragmented 
approach, the construction manager or developer is trying 
to touch base with numerous people involved in the 
project at various locations. The start up cycle in 
decisionmaking at Walters Construction Management is 
quite short compared to a fragmented approach of 
construction management. At Walters Construction Manage- 
ment the process of decisionmaking is known and has been 



utilized over and ove r again. The members of the organi- 
zation know who is in charge and where to go for certain 
decisions. In a fragmented approach, the construction 
manager must first establish the lines of communication 
and the chain of command. This alone is very time 
consuming . 

A significant difference is that the Chief Execu- 
tive Officer of B.L. Walters Company has absolute control 
over the Walters Construction Management organization as 
well as Land Acquisition, Land Development, Maintenance/ 
Management, etc. which ensures a quick decisionmaking 
process. Because of this control, the Walters Construc- 
tion Management organization can be more positive and 
make absolute commitments to cities, municipalities, 
and/or other public service areas for not only the 
construction of a project but its overall development. 
This greatly enhances the credibility of the organization 
as well as maintaining the flexibility to propose or 
accept alternatives to the design quickly and effec- 
tively. 

In conclusion, the significant difference between 
Walters Construction Management and the fragmented 
approach is that the decisionmaking process in both the 
pre-construction and construction phase is quicker and 
much more efficient in an organization such as Walters 
Construction Management. Having all the participants for 
a certain project under one roof makes the life of the 
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project from conception to completion significantly 
shorter and improves the quality of the finished project 



to the tenant or owner. 
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ADVANTAGES AND DISADVANTAGES 07 
WALTERS CONSTRUCTION MANAGEMENT 

In interviews and conversations with several 
members of the organizational structure of Walters 
Construction Management, some distinct advantages and 
disadvantages of the organization appeared. 

A distinct advantage that appeared frequently was 

that there was a more positive attitude towards the 

customer and that commitments would be made and adhered 

to. The majority of people felt that this was a great 

advantage in enhancing Walters Construction Management's 

credibility and was in conjunction with the B.L. Walters 

Company policy of insuring the customer's satisfaction. 

At times this could be a disadvantage . Because of the 

organization's feeling of responsibility, they could be 

abused by trying to make the customer happy at all costs. 

Having to maintain the warranty can sometimes create the 

* 

feeling of jumping through hoops. 

During good construction periods, the desire to 
control the project in its entirety could be an advantage 
because you have a varied selection of customers to 
choose from. A disadvantage to maintaining complete 
control is that a number of contractors don't want to 
give up control to Walters Construction Management, so 
they don't work for them. This is found more often 
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during good construction periods. This could put a 
damper on the marketplace for Walters Construction 
Management, creating a loss of consultants and a loss of 
a certain part of the market. During slow times in the 
construction field, this desire for control is not an 
advantage, but it is not a big disadvantage. 

One disadvantage i9 that it costs more to do 
business. The continuity of the organization creates a 
need for more supervisors to be kept on the payroll when 
times are slow. In other organizations they would 
release some supervisors, but at Walters Construction 
Management they are retained. 

Having changes dealt with at a lower level in the 
organization is a valuable advantage. If there is a 
policy change affecting a project, because of the 
informal chain of cccnmand within Walters Construction 
Management, it can be dealt with quickly and at the level 
the change is having the most effect. The most distinc- 
tive advantage observed was that there was more teamwork 
in the organization at Walters Construction Management. 
The adversary relationship was minimal and it was 
observed that any adversities between certain departments 
could be resolved. The goal of Walters Construction 
Management is known by everybody and the teamwork needed 
to achieve that goal is there. It is respected that when 
it comes down to "passing the buck" or if adverse d©3ign3 
or adverse construction occur, it is all kept within the 
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B.L. Walters Company organization. This enhances the 
ability for problems to be solved expeditiously and 
favorably to all parties involved. 

In conclusion, based on ray interviews and 
personal observations, it was found that the advantages 
of the Walters Construction Management organization 
outtweighed the disadvantages. Various members of the 
organization felt that the teamwork was favorable for a 
successful project and that having a self-contained 
organization where any number of problems from accounting 
to design could be solved quickly and effectively, was 
mandatory for a successful project. 
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PART II - LEGAL AND CONTRACTUAL REQUIREMENTS 
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Walters Construction Management subcontracts a 
major portion of their work and with this comes the 
responsiblity to insure that they receive their specified 
requirements . 

This section will address the requirements of a 
Construction Management firm as regards the bidding 
process, contracts, job progress management, job cost 
management, planning and scheduling, modifications, and 
commercial issues. It will then address the practical 
application of the aforementioned procedures. These 
procedures will be documented with actual paperwork used 
on the Bank of Westminster project. 
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THEORETICAL APPLICATION 



At the beginning of a project plans and specifi- 
cations must be developed and approved for construction. 
This requires that the engineering departments and the 
designer be able to formally agree on a specific set of 
plans that will fulfill the requirements of the owner. 
In conjunction with the plans, the various departments 
will specify any restrictions or constraints that must be 
included in the specifications. 

Once the plans and specifications are approved 
the Construction Management firm will enter the bidding 
process. A letter of inquiry is sent out to various 
subcontractors to determine what contractors are inter- 
ested in bidding on the project. It will describe when 
the bids are to be invited, the general nature of the 
project, what kind of bid is required, and when bids are 
due.^ - Before the Construction Management firm or owner 
solicits bids from any contractor he will perform exten- 
sive background research on these contractors checking 
their previous projects, their financial stability, and 
other general information. Once the background research 
is complete, the owner will send out invitations to bid. 
The package will contain the plans and specifications, 
the type of contract that will d« used, the bid form, and 
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the general conditions of the bid invitation. The sub- 
contractor is then required to assemble his bid. 

Once the subcontractor assembles his bid, the 
owner and architect have 30 to 60 days to award the job. 
At this time the owner and architect will discuss modi- 
fications or changes with the two lowest bidders. In 
these discussions a clear understanding of the agreements 
must be reached. Once an agreement i3 reached the Notice 
of Award is sent to the subcontractor. This authorizes 
the subcontractor to start ordering long lead time items 
and to start shop drawings. In the Notice of Award it is 
stated that a formal contract will be forthcoming. 

In the construction contract received by the 
subcontractor the description of work, the description of 
terms, a completion statement insuring the eubcontractor 
is going to provide the labor, material and equipment, 
and any other general provisions deemed necessary by the 
owner or his representative. This contract will also 
stipulate how the subcontractor will be compensated for 
the work, and have a project title and project number. 
This form requires signatures, the subcontractor’s 
license number, his Workmen's Compensation Insurance 
Company, and his Personal Liability Insurance Company 
with policy numbers and expiration dates. 

Once the project is underway it must be insured 
that the subcontractor does what was specified. Utilis- 
ing job progress management is one of the many factors 



the owner’s representative on the project site must be 
2 

aware of. In a job progress report the subcontractor 
will have his job broken into manageable activities and 
easily understood schedules. A bar chart i3 easily 
understood and has activity start and completion dates. 
This is a widely used tool in understanding a project’s 
progress. The subcontractor, when placing his bid, can 
set up his progress report based on the time constraints 
set by the owner. To make this progress report work, 
meetings must be established on a routine basis so the 
owner is informed of the subcontractor’s schedule. Daily 
reports filed by the field supervisor will give an 
account of what the subcontractor accomplished and if he 
is on schedule. This owner's daily report can be compared 
with the subcontractor’s daily report for any discrepan- 
cies. In the daily reports it will show who did what, 
with how many crew members, and with what equipment and 
material. 

Along with the progress of the job, the project 
can be managed with the daily, weekly, or monthly costs 
of the job. The subcontractor and owner have agreed on 
the subcontractor's costs and monitoring his costa will 
help insure the owner and subcontractor know what is 
being spent and for what. The project job cost sheet 
should break down costa into material, equij&Mnt, labor, 
and any other category the subcontractor or owner deema 
necessary. This will simplify the subcontractor’s requi- 
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sition for payment. A change that has increased the 
scope of the contract or a mistake in labor requirements 
will eventually show up in the cost management forms. 

Ths subcontractor can be awarded the job under 

several different kindrj of construction contracts. The 

various contracts can be lump sum, cost-plus-fixed-fee or 

percentage-fee, and guaranteed-maxiroum-plus-fixed-fee . ^ 

Once the job has been awarded the subcontractor must take 

steps to contact his material suppliers and contract for 

4 

the purchase of the material needed. A requirement by 
the owner is a list of the material suppliers utilized by 
the subcontractor and notification immediately if the 
list changes. 

To keep abreast of the construction costs the 
owner and the subcontractor maintain a day to day record 
of material costs and labor. The owner’s representative 
on the job can keep track of labor by daily or weekly 
time cards submitted for approval. Copies of all 
material requisitions that have been delivered should 
also be brought through ths 'owner’s field supervisor for 
submittal to the accounting department. Along with the 
time cards the field supervisor will fill out daily logs 
of what occurred on the project, what work was accom- 
plished, crew size, equipment used, and any other valu- 
able information. In the mechanical work it is extremely 
important for the plumbing subcontractor to keep records 
of the various pipe sizes that are used, valves and 



fittings, and the roughing for fixtures as well as the 
finished fixtures. This will give the subcontractor an 
idea of the progress of his job by the amount of material 
in place and also keep check on any pilfering that can 
occur 

In the beginning of the project the subcontractor 
should be advised as to the proper format for requisi- 
tioning payment. The owner or architect must clearly 
state what vouchers, payrolls, bills of lading, or other 
material he should have; the legal requirements that must 
be met; when the requisition must be ready; who must 
approve it; and when to expect his money. ® 

Most contracts will stipulate that monthly requi- 
sitions be submitted. This helps the accounting depart- 
ment maintain an active account of the coat for the 
project. It also gives the owner some leverage if ha is 
not pleased with the progress and insures that inspec- 
tions will be done at timely intervals, on the project by 
his field supervisor before payment i authorised. When 

J 

m 3i t.ion i 2 Swlbmi — c i.3 ir.cd 

a 8 a retainaga fee. The sole purpose tor this retainage 
is to make sure the owner does not pay th«. full value 
until all work is complete.^ This will act as an incen- 
tive for the subcontractor to complete work that may be 
in dispute. 

During the course of a project change orders 
occur. There are numerous reasons for change orders and 
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usually can be no trouble if they are handled expedi- 
tiously and properly. Some of the more frequent reaons 
for change orders are changes due to additional work, 
changes caused by errors in planning, changes in codes 
creatinq extras, and extra compensation because of job 
conditions . ® 

Changes duu to additional work are caused by the 
owner or architect wanting to change the type of work, 
upgrade the quality of certain material, or make an 
addition. Changas due to errors in planning might be 
errors in dimensions or omitting an essential piece of 
equipment. The subcontractor is responsible for knowing 
the codes of his trade and should be aware of any changes 
in the codes. Change of job conditions can be created by 
the owner or architect being indecisive, the owner may 
have financial trouble and alow the job down, or an 
incompetent subcontractor can not accomplish what he 
originally agreed on. 

Whatever the reason for changes a procedure must 

be established for processing these changes. Since the 

changes or modifications will reflect what is happening 

on the project site, the information must come from the 

g 

project site itself. A change order can occur at any 
point of the total construction operation and should 
include any specific information concerning the exact 
area where this change originated and who initiated it.^® 
Prompt notice should be given to the Contractor, the 



II-7 



Owner , and the Architect of any proposed changes. This 
will give all the personnel involved the earliest notice 
of any impending changes. 

The authority to authorize changes or modifica- 
tions will be with the owner or the architect or their 
designated representatives. Therefore complete and 
proper procedures for recording proposed changes or 
modifications by the field supervisor are extremely 
important. There must be complete information obtained 
from the field supervisor covering every step from the 
initial suggestion of the change, to the estimation of 
material and labor required for the change, the new 
agreement between the owner and subcontractor, and the 
cance] lation of the change or the incorporation of the 
change . 11 Because of the various reasons for changes and 
modifications a high priority should be to have a member 
of the contracting organization examine the bidding docu- 
ments from a contractual standpoint and determine where 

12 

changes may be adviseable. 

In conclusion, the' object of any contracts 
administrator is to see that problems are addressed 
before they reach the construction site. Clear, concise 
procedures for the contractors to follow when bidding for 
a project and explicit guidelines on how to address any 
problems once the project is started should be estab- 
lished. Cnee the guidelines and rules are established 
and understood by all parties concerned then a well 

organized and properly run project can be expected. 

II-3 



PRACTICAL APPLICATION 



The practical application of legal and contrac- 
tual requirements will be discussed utilizing one of the 
subcontractors for the Bank of Westminster project. 

Walters C.M. started their preliminary meetings 
with the various engineering departments, architects, and 
project manager for the Bank of Westminster as early as 
March 1984. In these meetings preliminary designs were 
examined and reviewed to alleviate any future construc- 
tion or management problems. The past e rperiences of the 
engineers and the project manager could help identify 
problems in the design that will effect the construction 
of the project. 

When the plans and specifications were finalized 
Walters C.M. sent out invitations for bids. Having dealt 
with contractors or subcontractors in the past Walters 
C.M. has a list of acceptable contractors and vi. . noci.y 
them of possible projects . During the preliminary design 
meetings Walters C.M. had already been in touch with 
various centre c r .or: and subcontractors explaining the 
project and getting responses from interested contrac- 
tors. Walters C.M. is a private organization and there- 
fore does not have to pick the lowest bidder or accept 
the lowest bi 1 . Javj ng sent out a letter of inquiry 
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Walters C.M. will receive a Bid Fora from the various 



contractors stating they have reviewed the plans, speci- 
fications, and addenda prepared by the design firm hired 
by Walters C.M.. It will give the name of the project, 
the bid amount, and what they will accomplish. The bid 
form will state the contractor will formalize the work 
with the signing of a written contract within ten days of 
receiving a written "Notice of Award". See Appendix A, 
Fig. 1. 

Before Walters C.M. sends a "Notice of Award" 
they will review the contractor's bid fora to insure he 
received all of the addenda and review any exceptions or 
changes the contractor made to what is specified. The 
contractor and Walters C.M. will insure there is a clear 
understanding of the agreements before a "Notice of 
Award" is sent. These agreements can be made over the 
phone or in person, but proper documentation must be 
required. See ^opendix A, Figure 2 for copies of phone 
bids that the plumbing subcontractor made deleting 
certain items, revised prices and whot was not included 
on the original bid. 

The "Notice of Award" is then sent to the 
contractor, referencing the project by title and loca- 
tion, for him to proceed based upon his proposal of the 
dated bid fora. The "Notice of Award" will give the 
contractor authorization to start shop drawings and to 
order long lead time items. Within the "Notice of Award" 
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is a committment that a formal contract is forthcoming. 
See Appendix A, Fig. 3. 



Walters C.M. requires that once the contractor 
receives his "Notice of Award", a list of the material 
suppliers that the contractor will be utilizing is 
submitted and if any changes to the list occur they will 
be notified immediately. See Appendix A, Fig. 4. 

Within 30 to 60 days Walters C.M. will send out a 
standard Subcontract Form for the subcontractor to 
review. Their form is very similar to the American 
Institute of Architects Document A101. It will contain 
the date of agreement, who the agreement is made between, 
the project name, the architect’s name, and the provi- 
sions of the contract. This form will stipulate the work 
to be accomplished and will provide standard provisions 
on the back. Additional provisions may be added and 
noted for the subcontractor's verification and approval. 
As discussed in the Theoretical Application a Workmen’s 
Compensation Insurance Policy and a Personal Liability 
Insurance Policy with policy y numbers and expiration dates 
appears on the bottom of the Standard Subcontract Form. 
See Appendix A, Fig. 6 and 7. 

One of the additional provisions Walters C.M. 
added was provision 43 which addresses labor disputes on 
the project. This provision requires that work be 
continued on the project without delay. It va3 discussed 
with the Project Manager on how access to the project 
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would be handled in case of a picket or dispute. Two 
entrances to the project would be authorized, one for the 
picket lines and one for the subcontractors not in 
dispute. 

Up to this point Waites C.M. practices the theo- 
retical applications previously mentioned, but on this 
project there is a definite lack in formal job progress 
management. The Field Supervisor monitors what is 
accomplished on a daily basis, but the lack of an 
activity listing and a logic diagram creates difficulties 
in accurately keeping track of the project’s progress. 
The bar chart is one tool that is being used, but the 
extensive nature of construction ar.d construction manage- 
ment stipulates that more should be done. This bar chart 
was created by Walters C.M. and does not have any input 
from the subcontractor. To tell the subcontractor he is 
behind or ahead of schedule is strictly Walters C.M.'s 
interpretation . 

Another tool monitoring the job progress of the 
Bank of Westminster is the 'daily logs submitted by the 
Field Supervisor. See Appendix B. These logs give a day 
by day account of what occurred on the project and what 
the subcontractors accomplished. It gives updates of any 
specific problems with weather, concrete received on the 
job, and other general problems. The logs will tell what 
equipment was used, for how long, and why. This not only 
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helps in monitoring the progress of the job, but i3 
useable documentation for backcharging a subcontractor. 

Walters C.M. has the capability to monitor the 
project progress and utilizes the computer on other 
projects. On the Bank of Westminster it must be assumed 
that the smallness of the project plus the release of 
certain employees created a void. 

Walters C.M. has the capabilities of inputing 
activity listings and having a logic diagram created. 
They also have the capabilities with this logic diagram 
to establish resource leveling, scheduling, and cost 
control. They utilize the PMS-II project management 
system which is one of the most extensive project manage- 
ment systems for a personal computer. See Appendix C. 

In the area of job cost ntrol Walters C.M. 
again has extensive capabilities in this area. They 
utilize the Estimax software which can give them 3 levels 
of cost for any project. Each level will have a break- 
down of cost code, description, labor cost, material 
cost, rubcontractors , totals! and dollar per square foot. 
As the levels get more explicit a breakdown for quanti- 
ties and units is also used. See Appendix A, Fig. 8. 
But Walters C.M. doesn't utilize these tools on the Bank 
of Westminster project. 

During the Bank of Westminster project problems 
of a subcontractor not being able to accomplish part of 
the work originally contracted for surfaced. This in 
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turn created a modification to the original agreement. 
Walters C.M.'a field supervisor was keeping track of the 
subcontractor's progress and found he was getting behind 
schedule. The project manager was notified and he in 
turn got in touch with the subcontractor. The project 
manager then offered to do a certain part of the work for 
the subcontractor with Walters C.M. personnel. During 
the conversation it was agreed what Walters C.M. w^uld do 
and the maximum amount it would cost the subcontractor. 
This conversation was referenced by the project manager 
when he sent a formal letter explaining what Walters C.M. 
was going to do, how much it would cost the subcontrac- 
tor, and that a formal Change Order to the contract or a 
backcharge would be executed. See Appendix A, Fig. 9. 

The notification of backcharge was the choice 
made by Walters C.M. in dealing with this specific sub- 
contractor. In the notification for backcharge is the 
date, the project name, the subcontractor number which is 
a key to what subcontractor it is and what kind of work, 
the cost code, and a description of what exactly Walters 
C.M. is charging the subcontractor for. See Appendix A, 
Fig. 10. 

After all the work agreed ca is done by Walters 
C.M. a Subcontract Backcharge form is filled out. See 
Appendix D. The form will have the project name, the 
subcontract number, the date it was finalized, the cost 
code, and the notification date. It will describe what 
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was done by Valters C.M. and the maximum backcharge total 
agreed on referencing Appendix A, Fig. 9. Attached to 
the Subcontract Backcharge would be Walters C.M.' a co3t 
distribution summaries, material/equipraent invoices, and 
payroll distribution sheets to substantiate the back- 
charge. At the bottom is a summary of what money was 
spent on labor and material. This was then subtracted 
from the maximum allowable backcharge authorized. As you 
can see by Appendix D Walters C.M. lost money on this 
backcharge. An error in the estimate for the maximum 
cost of this backcharge cost Walters C.M. $3,089.28. 

In conclusion, Walters C.M. utilizes a number cf 
the theoretical approaches to construction management and 
project control. But in the Important areas of progress 
management and cost management they are not utilizing the 
tools available within their own organization. Again 
this could be because of the release of certain people 
and a lack of manpower to use these tools and also 
because of the small scope of the Bank of Westminster 
project as compared to other'projects . 
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The original projected start date for the Bank 
of Westminster project was to be in April 1984. However 
the start date was slipped to July, 1984 due to design 
related and owner induced delays. 

The Impact of the delay in starting did not 
cause the anticipated negative effect from the weather. 
It was originally thought that not having the building 
enclosed by December, harsh weather conditions would be a 
detrimental factor. But the weather has cooperated tc 
date and the enclosure of the building should be 
completed by the end of 1984. 

The organizational structure was found to be 
very effective and maintained a veil defined hierarchy. 
This organizational structure encouraged lateral coaxnuni- 
cation among the various departments within the organiza- 
tion. The close proximity of the various departments was 
very beneficial to the decision making process. This 
close proximity also favored a positive and effective 
team atmosphere. Changes in the plans or specifications 
or errors in the plans and specifications could be worked 
out expeditiously. The closeness encouraged a relaxed 
atmosphere when dealing with peers or superiors and 




created effective group meetings for the day to day 
problem solving. 

The field management of the project was very 
good and was the main reason for the project's progress. 
The lack of practical construction management practices, 
(i.e. logic diagrams, schedules, cost management) 
hindered *he management of this project. The ability of 
the field management to keep the daily logs accurately 
was a substantial reason for the home office not being 
misinformed or the project being mis-managed. During a 
problem with a subcontractor not being able to accomplish 
the agreed work that he was contracted for, the accuracy 
of the records kept in the field and forwarded to the 
home office helped alleviate a more substantial loss of 
money than was incurred. 

Time schedules and deadlines that contractors 
were held to vere established from the barchart created 
by management. The contractor can not be legally held to 
these time constraints if he did not participate in their 
creation. Establishing a logic diagram with the computer 
capabilities available at the homo office would have 
maintained a tighter schedule and created substantial 
documentation for contractor backcharges or change 
orders. On the Bank of Westminster project the computer 
capabilities available were not utilized to their poten- 
tial and caused managerial dif ficultios . These difficul- 
ties wore only overcome by the abilities of the field 
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management and project management assigned to the 
project. 

During the evaluation of the pre-cast erection 
timelapse film it was found that the crew size for the 
project was efficient and appropriate. The amount of 
idle time during the pre-cast erection was minimal and 
the supervision of the crew was adequate. The handling 
of the precast pieces at times was redundant and could 
have been more efficient, but the overall process was 
good. 

The brick veneer erection timelapse was also 
evaluated and the crew size was sufficient. During one 
established cycle the amount of idle time was so minimal 
it didn't account for any time on the crew balance analy- 
sis figure. 

The evaluation of the activity listing, logic 
diagram, scheduling, and resource availability and utili- 
zation was hindered. The inability of management to 
utilize the computer software capabilities available 
created a gap in this report ' 1 ~ analysis. A more concise 
and clear understanding of how actual "real world" 
management coincides with classroom management theory 
would have been very helpful in the grasp of theoretical 
techniques for students. The ability to study a project 
step by step in theory and then to comparo it with 
reality would have helped close the gap between academia 
and the real world of construction management. 



The usefulness of this report to students will 
help differentiate between the theoretical application 
taught in the classroom and what happens on an actual job 
site. The students will understand that a project can be 
planned and scrutinized theoretically but that intan- 
gibles such as human factors in management, changes in 
project priorities, or changes in personnel can not 
always be accounted for in theory. The ability for 
management to be flexible and to keep clear, concise 
records is very important, but also management must be 
able to deal with those intangibles in a practical and 
professional manner. This report shows how the theoreti- 
cal and practical application of construction management 
coexisted on the Bank of Westminster project and what the 
deficiencies were. 

In general the starting date slippage and the 
loss of some kay personnel within the Walters C.M. 
organization created a severe time factor in the comple- 
tion of this report. The inability to follow this 

construction project to its* finish reduced the informa- 
tion available for classroom study. 
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PART IV PHOTOGPAPHS 



In conjunction with this project, construction 
photographs have been taken. The exact location from which 
they were taken is shown on Figure 2 and description of each 
view is given. 



POSITION 

1 

2 

3 

4 



DESCRIPTION 

View from far North-West 
property line. 

View from West side of 
92nd Avenue service drive 
cut out. 

View from East. Side of 
92nd Avenue service drive 
cut out. 

View of proposed North 
elevation. 



5 View from far North-West 

property line 
(intersection of 92nd 
Avenue and Sheridan 
Boulevard) . 

/ 

6 View of proposed East 

elevation from the far 
side of Sheridan 
Boulevard. 

7 View from North side of 

Sheridan Boulevard cut 
out. 

8 View of the proposed South 

elevation of the Bank. 



9 View of existing temporary 

bank from North side of 
Sheridan Boulevard cut 
out. 



10 



11 

12 

13 

14 

15 



16 



View of existing temporary 
bank from fence line at 
Sheridan Boulevard. 

View of the site from far 
Southern Corner. 

View from conter of 
service drive of 5 + 00. 

View of parking log from 
South edge. 

View from center of 
service drive at 3 + 00. 

View from center of entry 
cutout to bank from 
service drive at 2 + 85. 

View of the proposed South 
elevation of the bank. 
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APPENDIX A 



BID DOCUMENTS AND CO?miACT 



The Undersigned further agrees that this proposal shall r>ot be withdrawn for a 
period of thirty (30) calendar days after the closing time for receipt of 
bids. 









Respectfully submitted: 




Cr. 



8y“ 



•JLl 



TTtTe 



Address ' 

Oated this day of 1984. 

SEAL (If Bidder Is a Corporation) 



371 



Bid Fora * 2 



FIG. 1 

A-Z 



*». • 41^ ’ * -* *• . >£ •{^4< , fc 4 £vv*, •As'' ■**»*. v <»•* ■** -«.*•<** .* *i *>►* * >•*■> u*#*^*-* v «*, . jr.*A .4 -« *» * • «* ’ 4 * -♦■«*" r 





Rac'd Siu. 




/C, 






Cate 


r "7- /* 


IT 






Tine 




ptggg -Si 








Per Plans and Specs. 


Yes 


_Jto 


Tuts Included - State 


Yes Ko 


Including Addenda - 5o. 






Local 


Yes Ko 






Freight Allowed 


Yes rfO 


Including Alta mates 






Installed 


Yes Mo 


_Yes 


_JV> 







DESCRIPTION 


AMOUNT 


kJcJ' - ' "7oJ^ — >(/} /<sp £^j-c *Xtr' t j )rJ 




-r 4 T r ' r 

Ic^i Y>«^ 4 \H,tr 




fZ*V( 2 * 7Ta *3 TTL'i^rii^ 








fU J- M^A. r^,L - i^.Tl _^- 








i-^XnfSL - C/SjS 




i j ““ 




•S^D/AiX^ t *“ \~i\fsf1 it &i+S~C^+ r _ 








:buc// 








\j^ln^/— Ire*. £ ~ < 0 ^ 




‘ - GfC . _. 




. ~ U'.rLTStJ,, G/c 












<£~ Os-_ or ! 












* 
































_ ““M 





TIG. 2 

A-3 



l«v. % .» > y» o-y* .•• .'-v. \nv -vy .\ , . > . , V7\'"' 



to -H, •».(,;■ ttotort .to.,* km.. 



*■% •'*« **, •% •** 



. **■!• > *• '♦* VC“% *-.#* 



PROJECT VtvnJf Ci^" Rec’d B 

CSKPArtY — QtuJ^f. Date_ 7-L//-S+ 

BY , Tlwt 

PHONE 



Hr Plans tnd Specs. 


Yts 


No 


Ta*es Included - State 


Yes 


ho 


Including Addenda - Ho. 






Local 


Yes 


ho 






Freight Allowed 


Yes * 


Ho 








Installed 




NO 



Including Alternates Yts Ho 



DESCRIPTION 


AMOUNT 




1 






. _ .-V.3AS ' ?Se «T " * l Z QCxl 




4— <2U * / /)L-U. ' 


• 






- == ^~ feLjJ , *7/, 7z5z. 












































' 




* 










. 






4 * * ■ 








/ 





















\ 



FIG. 2 
A -4 




A 



r n m m t • 4 u 



OCMPAMY 


. ^ 


Oat* 






sr 


/ 


Tint 






PHC*£ 










Per Plans and Specs. 


Yes Mo 


Taxes Included • State 


Yes 


ho 


Including Addenda - tto 




Local 


Hres 


Ho 


. 


Freight Allowed 


“Ves 


Ho 


Including A It* mat** 




Installed 


~>es ~ 


Ho 


Yes Mo 









DESCRIPTION WM 






' ^ J^cjA /JLijfit/r CV <L 




1 












?.\ ^>. n b>r ^ /3.CO 








fs f* ‘f L_u^~ 












*3 AfS. 
















^7 1 




































r 





















i 



.} 






FIG. 2 
A-5 






' » ■* „■» \ «G"*T 



7r* k ^ \ * w* v • 
* 1.1+ 



U.W 



W*.''**' 1 *, V * ^ V T| » 



July 17, 19S4 



1 



t 

\ 



* 



X 



PU»INS COKPANT 



At: Bank of Westminster 

9191 Sheridan Blvd. 
Wd Project #37CO 



Sentla 



Please let this letter serve as a Letter of Intent and Notice to 
Proceed based upon your proposal of June 29. 1984 for Road Utilities 
In the amount of $97,298 for the above referenced project. 

A contract will be nailed to you In the near future for your sig- 
nature. Please proceed with the ordering of any long lead Itews, 
etc. as my be required. Also please proceed witri shop drawings 
as necessary. Please forward Certificates of Insurance to our 
office when you return your signed contract. 

Should yog have questions please contact the undersigned. 



Very truly yours. 



WAL 

i 

l John K. Fox, /Jr. 
Project Manager 



micjio* 



HANASMKT. INC. 
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MATERIAL SUPPLIERS 

PROJECT: &>n» of 1 CODE NO: 3710-ftQS 

SUBCONTRACTOR: DATE; 8-23-»A 

(Per P rov isi on Na 35 of Subcontract) 
tf not applicable, p&aas indicate: 



NAME Of MATSHAL SUPPUER 


A0ORESS 


PHONE NO. 


Waterworks Sales Co. 


600 W. 48 eh Ave Denver 80216 


292-«06 


Carder Concrete Product 


8311 U. Carder Ct. Littleton 801 


25 794-6303 


Mobile Prefix Concrete 


P.0. Box 5183 TA Denver 80217 


534-3165 
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Immediate notification in wrICng shell be made to the Gene^J 
Contractor If any of the above suppliers are changed. 
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In Article 15 of the Standard For* of Agreement Between Owner end Contractor dated August 
1, 1984 as follows: 



X. Provide all necessary labor, materials and equipment required to perform the wert which 
Includes but not necessarily Halted to the following: 

a. Approximately 1,005 IF of 12* D.I.P. water mein Including all valves, bends, 
tees, thrust blocks, roddlng, etc. as noted on the documents. Including the 
re Ixatlon/adjus taent of two (2) existing fire hydrants and the installation 
of One (1) ret fire hydrant all set properly to finish grade and one (1) 12" 
check valve. Twelve (12*) inch wet Up Is Included. 

b. Approximately 1,492 IF of 8* PTC permanent sanlUry sewer and approximately 
93 IF of 4“ PTC temporary sanlUry sewer Including all bends, wyes, etc., 
seven (7) precast manholes with poured concrete bases, one (1) 8* sewer tap. 

c. Approximately 865 IF of 15* PC? storm sewer and approximately 30 IF of IS - 
stora sewer Including four (4) precast manholes with poured bases, throe 
(3) Type R 10 foot Inlets, two (2) Type R 5 foot Inlets, the removal and 
re-use of existing materials. 

d. All excavation and backfill for the above work shall be by subcontractor and 
shall be performed to the Soils Engineer's requirements. 

♦. All City, State, Federal and RTD taxes ere Included. 

f. All wrt shall be performed as approved by the City of* Westminster. 

g. The cost of all overtime wort for making the 12* water Up In Sheridan Blvd. 
during a weekend night Is Included, in the amount of $1,300.00 

h. The following shall be excluded from the wort: 

1. Development fees for sewer or water. 

2. Payment and Performance bonds. 
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41. DotHrlthst^Jdlng ill other provisions of this subcontract. Subcontractor agrees to 

st*«1t partial payKrnt requtsts In such for® and copy as Contractor way require, and to 
deliver stae to Contractor's 9er>«ral office by the twenty-fifth (25th) day of the «nth. 
Subcontractor agrea that his Monthly partial pay**nt request will Include only wort and 
aattrlals in place or delivered to the site or stored off-site under conditions satis- 
factory to the Contractor prior to the last day of the Month. Monthly partial paywnts 

art due not later than thirty (X} cays after due date for partial payment requests and 
shall be Made within five (5) days of receipt of payaent froM the Owner. When final 
payaent Is due. Subcon tractor shall suberit Invoice for final payment, clearly Marked 
"Final Payaent - . 

42. Subcontractor shall be responsible for clean-up of rubbish and debris resulting 
fro* his vork on a daily basis* all as verbally directed by the general contractor. 

43. S ^contractor agrees that, In the event of any picket or other form of labor 

dispute at the construction site, whether that dispute or picket is In connection with 
the Contractor, Subcontractor, or any other contractor or subcontractor on this con- 
struction site, Si&contractor will continue to perform the work required herein without 

Interruption or dalay. tn the event Subcontractor falls to continue the performance 

of the work Included herein, without Interruption or delay, because of such picket or 
other form of labor dispute, the rights aceorded the Contractor by Provision #19 
elsewhere herein shell apply. 
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CERTIFICATE OF INSURANCE 
tstuad by tha 

STATE COMPENSATION INSURANCE FUND 

95J btfUADgAT 
oe.jv6«# cocoma ju aoeoi 
0£MVEW PaJhH <303) 866-2658 



TO WHOM IT MAY CONCERN: 




This b to certify that Tt>h dapartmant Km iaaoad a Standard Workman’i CofT» pro nation and Employer'! 
Liability Policy m dwcnbad briow center mg tha liability impoaad upon subject employers by tha Work- 
man's Co mp ensation Act of Colorado, said policy bain? in good standing as of this data. 



POtlCT tobhotk: 
PUUCr PEfcluu: 
tHSURt 0 : 



055 -0 AUGUST 23, 1964 

JULY 1, 1984 to JULY 1, 1985 

PUMBIfC CO 



OATI Of mialwAk issues AUCUST 9, 1968 
QUARTERLY ADJUSTMENT 



• • f0* A ab 1 1 1 OX AC COPIED# ThU CERTIFICATE HAT b£ RePM JMyCEU. •• 



All poRciaa art subject to tha following pr ov l aioo of tha Workman's Com panart ion Act with raapact to 
cancaiUfticn: 



Saction 8-54-114. If any ampioyar #wh ba In a rraan for mora than twenty days In any paymant rtquirad 
to ba mada by him to tha Stata Companaation Intranet Fund m provided by chts Act, ha shall by virtue 
of such arrangement ba in da fault of mxh paymarrt and any policy bsoad to him by *a»d Fund shall there- 
upon ba conceited without notica aa of tha tffaclivo data or ranawa l data of sa*d policy. 



STATE COMPENSATION INSURANCE FUND 
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Walt ara CM 

A Bill L. Walter* Company 
7931 E. Hapla^ood Av. , #200 
Englewood, Colorado OOlll 


BUDGET COST ESTIMATE 
CitlCorp Dlnari Club 
Denver, Colorado 
By! JRM 9/29/84 


Pr oj • 844-0000 

SO F T 230 , ooo 

09/24/04 
Lbv«1 1 f-epor t 


Coda 


Description 


Labor 


Hatarial Suba/oth 


Total 


»/SF 


. 1 


ARC M I TECTURAL/ STRUCTURAL 




7692720 


7,692,729 


30. 77 


.2 


r*£ CHAN J CAL SYSTEMS 




3499130 


3, 4 vo. 130 


13. 99 


.3 


ELECTRICAL SYSTEMS 




2972900 


2,972,900 


1 1 . 09 


.4 


SPECIAL SYSTEMS 










• 3 


SPECIAL EQUIPMENT 










.6 


SPECIAL FINISHES 










.7 


S 1 TEWORX/UT I LI T I ES 




1372340 


1,372,340 


3.49 


.8 


GENERAL CONDITIONS 




003269 


003,2*9 


3.22 


• 9 


DESIGN OVERHEAD 




1 3-60000 


1,3*0.000 


3.44 


1.0 


PERFORMANCE 8040 




73037 


73,037 


• 3 1 


1.1 


DESIGN/ BUILD FEE 




430000 


430,000 


1 . GO 



Project Total 10229444 10,229,444 72.92 
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U* I t*T* C71 

A BUI L. Waltars Company 
7931 E. f1«pl»MOod Av., #200 
^ng l • **ood , Colorado 80111 



BUDGET COST ESTIMATE 
C 1 1 1 Cor p 01 r>ar » Club 
Dar \rwr , Colorado 
By! JRH 9/78/84 



Pro) • 044-0000 

SO FT 730,000 
09/24/84 
Laval 2 Report 



Coda 


Daacr lpt 1 on 


Labor 


Hatari *1 Subs/oth 


Tnt al 


S/S F 


. 1 

. 101 


ARCH 1 TECTURAL/STRUCTTJRAL 
Cl aar at Building 




303832 


303,037 


l. 22 


. 102 


Foundation 9yr.t«*» 




342764 


342, 764 


1.37 


.103 


Structural System 




2274730 


2,274,730 


9. 10 


. 104 


SI ab -On -Ground 




247034 


247,034 


.99 


. 103 


Rooming Syttaa 




296367 


296,367 


1. 19 


. 106 


Ex tar 1 or Mai 1 % 




1309940 


1 , 339,940 


6. 36 


. 107 


Vertical Circulation 




236300 


236,300 


.93 


. 10T 


Interior Mai 1 * 




623669 


623,669 


2.30 


. 10* 


Floor FlnlaJ^a* 




1 160018 


i, 160,318 


4.64 


. 1 10 


Calling Finish** 




298240 


298,240 


1 . 19 


.111 


Wall t Coluan Finish** 




183044 


183,844 


.74 


. 112 


Spacialty 2taa« 




128970 


128,970 


.32 




TOTAL 




7692729 


7,692,728 


30. 77 



.2 


MECH^IC*. rrSTDT9 








.201 


Maating, Vant 'a A, C. 


2921030 


2,921,030 


11.68 


.202 


P landing Systaa 


330200 


330,200 


1 . 40 


.203 
.204 
• 2 r- * 
. 206 


Fira Protaction Systaa 
Control Systaa 
Spaclal Mac ban i cal 
Teaporery Haatlng 


226900 


226,900 


.91 



TOTAL 34 98 1 30 3, <98, 130 13.99 



.3 


ELECTRIC*. SYSTEMS 








.301 


Flvtura* 6 Laapt 








. 302 


Circuits 6 Da vi cr* 








.303 


Main Fasdars 6 Secondary 








.304 


S**ltct>gaar 6 Trana^oraar 








.303 


Spaclal El ac tr 1 cal 








.306 


Tamporary Elactrical 








.307 


Clactrlcal Coaplata 


2972900 


2, 972, */00 


1 1. 89 




total 


2972900 


2,972,900 


11.99 



1 - 



FIG. 8 
A-14 



a v 





Walters cn 


BUDGET COST ESTIMATE 


ProJ # 


844-0000 




A Bill L. Walters Company CitiCocp Diners Club 


SO FT 


230, 000 




7?3 1 E . Hap l ewood A v . , 


•200 Denver, Colorado 


09/24/84 


r 


Eng 1 ewood , Colorado QOlll By: JRM 9/28/84 


Level 3 


Repor t 


- 


AC Description 


Ouan. UN Labor Material 


Subs /cth 


Total 




.101 Clear at Building 










Cl ear IrGrub 9 Bldg. 


2000.00 CY 


.50 


1 , 000 




Mass Bldg. Excav. 


26000.00 CY 


2. 30 


65.000 




Grade Beam Excav. 


2100.00 CY 


4.00 


8, 400 




Elev. Pit Excav. 


60.00 CY 


8.00 


480 


- 


Coluan Cap Excav. 


CY 








Backfill l> Compact 


11394.00 CY 


8.50 


96.84? 




4Ft. Struct. Fill 


13832.00 CY 


6.00 


93, 1 12 


- 


Soil Investigation 










Compaction Testa 


20.00 EA 


130.00 


3,000 




Perimeter Drainage 


2000.00 LF 


16.00 


32,000 




Under Floor Drain 


LF 








Clean Walks/Street 


1.00 LS 


1200.00 


1 ,200 




Cooling Tower Sump 


192.00 CY 


8.00 


1 , 336 




Reces'd. Chi Her Re 


310.00 CY 


2.50 


1,273 




total 




303832 


303,032 




.102 Foundation System 










18- Drilled Piers 


16.00 EA 


700. 00 


1 1 , 200 




30- Drilled Piers 


158.00 EA 


1030.00 


163, 900 


' 


36* Drilled Piers 


EA 








Pi 1 asters • Wall 


38.00 EA 


300.00 


17,400 




Pi er Caps 


EA 








Equip. Curbs 


3300.00 Sf 


3.00 


17, 300 




Grade Beams 


7200.00 SF 


1 1.50 


82, BOO 




Sump Pi ts 


1.00 EA 


300.00 


300 




Cooling Toner Sump 


600.00 SF 


1 1.30 


6, 900 




Elevator Pits 


467.00 SF 


1 1.30 


3,371 




Waterproof i ng 


20200.00 SF 


.60 


12, 120 




Perim. Insulation 


1260.00 SF 


.80 


1,008 




Winter Protection 


1.00 LS 


12000. 00 


12,000 




Cool Tower Fndn. 


130.00 SF 


11.30 


1,493 




Generator Pad 


1200.00 SF 


3.73 


4,300 




Transformer Pad 


72.00 SF 


3.73 


270 




Concrete Testing 


1.00 LS 


2000. 00 


2,000 




Pier Inspection 


3.00 WK 


600. 00 


1 , 800 




TOTAL 




342764 


342,764 


i" 


. 103 Structural System 










Structural Steel 


1000.00 TN 


1050. 00 


1,030.000 
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August 15, 1984 



Mr. 



Plunblng Co«*>any 



Re: Private Road Improvements 

Hyland Office Part 

Oear Tom: 

This Is to confim our telephone conversations regarding Walters CM 
personnel performing wort on the stom Inlets (5 each) and the storm 
drain RCP. 

As per our discussion of August 10, 1984 Walters CM shall construct 
the 10 ft. and 5 ft. Inlets. The manhole rings, ladder rungs and • 
grates will be provided by and Installed by Walters CM. 

Excavation and backfill shall be by . The amount charged 

to for this wort shall be cost of the wort plus 7X and 

shall In no case exceed $2,016.00 per each. 

The storm drain line RCP shall be Installed with our laborers at an 
hourly rate of $11.70, $12.35, and $13.33 which includes all payroll 
taxes, etc. All equipment and material for this portion of the work 
shall be provided by Pltinblng. 

Upon Completion of the wort, a Change Order to your contract or a 
Backcharge will be executed to finalize this agreement. 

Should you have questions, please contact the undersigned. 




Project Manager 



JKF/Jpl 



cc: 



3700-3710 




Cc mpery 
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pyoirsEsvyi Oxnparr 



NOTIFICATION OF BACKCHARGE 



Private Road Imoroveinent 

SUBCONTRACTOR: . Oat# 3-27-04 Protect 0 Hyland Office Par k 

Hurting Company Subcontract Data IzlL^A 

Subcontract « 3710-2505 

_ . Backcharge Cost Code 

Cost Cob# Description ... 1 Hill 



G entJemen: 

UnO#f the term# of the abore referen ce d subcontract agreement Paragraph* 19, 21. 1 24. Walters CM is exercising Its 
rnjni ano orocfcicing i Ji me iwo nog arorx. 

Per wutual agn*efflent of both parties - Bamako* Construction will provide P 1 H traced 

backhoe for the purpose of excavating the eater and sever lines for Pluming. 

The cost of $60 per hour standard rate shall be deducted f ron the Contract for all 

tickets signed by Watters CM and PlunMnn. 



Th# above work is 
s u b c o nt ract will b# 




co mp leted on a time & materiel basis. Upon completion, a formal backcharge to your 
Th# backcharge w tU b# supported with doc um en t ed costs. 

Management Inc. 



JKF/ jpi 
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THE PROBLEM: 

What do you do when . . .? 

The president of your company just assigned you the responsibility of managing 
the development of a new product that requires: 

• Market verification 

• Design feasibility 

• Reliability certificatton 

• Production facility design 

• Pilot production run 

• Conceptual design 

• Prototype development 

• Test marketing 

» Facility construction 

And ycu are expected to present a plan from beginning to end at the Board of 
Directors meeting In two weeks. Your plan must identify what resources will be needed 
and when, how much the project will coat, and when each of the major accomplishments 
will be ready for review. You are to use the available resources that are controlled by 
ten different dep a r tm ent managers, and this protect ts to be scheduled around the current 
workload of the vartoua dep o r tm e nt s. And, by the way, your bonus and nest year’s salary 
art dependent upon hew quickly end inexpensively you can accomplish this assignment 

How are you going to approach this seemingly Impossible task? 



THE SOLUTION: 

You need a syOemotJc method for assembling your project Into a dynamic network 
of Interrelated activities. This network should be able to handle the complexities of your 
project, yet be simple to change, ft should be able to present /ou with the current status 
of each activity in your project, and U should be able to tell you how each U d nng against 
budget. 

This systematic method should enable you to prepare the reports that the presi- 
dent wants, and It should allow you to Identify what activities will be effected b> a slip 
w a gain in another activity. Your project needs to be under the control cf a Pro/cct 
Management System. 
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THE PROBLEM: 

Your company Km successfully uaed PHS It to schedule end control many concurrent p f o-^M but 
your pro/eci manager* *ff experiencing unexpected deity* «rxl confuvion brc*uM rrxx* than on* cR Uv-m 
Km pUnned to utilize Ihe same rwoo/cr at Ihe tame time. 

Often, critical activities withto your project are discussed In detail w»th the department manager* 
that will be prov»dlng the resource**) required They may assure you that your pro /eel will be taken care 
oT omiy to find out when It la too lata that they don t have enough resources to meet the acheduU because 
the resource p»an* the* ter* submMted for budget approval writ In error 1 They re very sorry, but your 
project anil now 6* delayed All remaining activities will need to be renegotiated with all of the other 
departments and you can expect more of the unexpected. 

THE SOLCmOh: 

Your co.nperry nee d * to use a ryatametk method for controlling the altoratVon cf finite resources 
agat net the raq u fnrmerx* of many competing projac k Your company needs RMSU. the Resource Aianage- 
ment System for PKS-4 




la a c om p let a fy b U e iy e Od resource management rys/em that elkw* a project manager to 
define up to t4 s«p*raU raa a artt can i are — people. department*. mtcKn* toews. last centers, etc. 
— each with a mg** oy e cWy In Uert. an Wsar*y mat, ^ a Ig rf aa rata. T nese resource* can 
then be afbocatad to the arlrvftbe* in your PHS* p»OfxCta Report* can be generated sheering these *< loca- 
tions on wisher a proyed or a reamaxe rente* basic 

ftlASfl la i d ea / far c awt racl tn vho have the-r o*m cr a w*. for puyl aa a rlwj «r a sa r*srf i»cla>rh»^| fir a s a 
uafng a met/ ‘a frpa of organisation. or In any project situation where conflicts ewer tcarta rtxwrtM 
can wise « make* capacity planning and load bevel i ng easy by providing the i-eeource managers with 
frtirt visibility «f ;he demands on the resource center* under their control fc/HVil p*ovuJ<rs. 

• Optional at f a cti o n of either the maa f t* raat nr*> bidden rate or the bur dm rate associated with 
the prelect (fUed burden conTraosl 

• WJbae fby b y of aH ufataUiaa >g*ne a rtacarct earAa tfad ^ oa tnO sPy cssfikt wdh the acuRiy 
that ba be«vj attocsted. 

• AAocsrfkme saatoaoesUcaiTy mpdete the activity « budget for tabor and burden. 

• A&ocaoor* are mode n beurc po fay and can be budgeted in e*her total faaaart or total da W ar m . 
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I ALLOCATTOri REPORT - 

• Show* ait >fl>c*tl— W • }Mw acftMry vfthto • pco j acl Irtstm may fwtr i a . 

CMUl. 

• fcrwdK»tr» w+m*S*i mmc*> »Ooc»Ocm to a* actMty N wuhto that actV^y i orftfll 

wrSs^V^I tto*i » *rV »4 
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• Z^v** awr* of »3 i lacnttana oi a gfrtn r a ao mc a crnxr m a p^cant ai cBgaacjty 

o*a* tirr*. 

« Grvpk #<wi a u tocar to ns by d*Ui and highJi^hU evocations In U< 

^ C*“ ^* r »7 * 

• Dufca eto«ct«b*a and singAa proact adadaUa for yart.lil prW. 



ei t;n 




• Provide* allocation to capacity data over time for any combination of 2 to 96 
resource center*. 



* AiJcm* foOwrce iTm.w ger to define Individuals ss rsicurce centers still extract 

summary allocation data for the entire group or department. 
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THE PROBLEM: 

MEMO 

To: PROJECT WAKAGER re: O M TOWER 

— WJIi the materia 1 * arrive in time tor each activity? 

— Can money be saved by bulk purchases across projects? 

— The project schedule has changed — what orders need attention? 

— What are the details of the large material expenditures for the main steei structure? 

— Will materia orders allow concrete pouring to be moved back two weeks? 

— The vendor is asking for payment — did we receive line 12 of P.0. 142-3434 A? 

— What materials have been allocated for the major electrical work? 

— I'd like to see dntaiU of how you are minimising construction loan cash draw. 

Call me tomorrow morning, 

From: A^J.T., Vice President 

P.S.: “Genius b not Trowing' the answer to ever/ question. It Is knowing 'cbere to find' the answer." (Albert Einstein) 

THE SOLGTIOM: 

MMS-II is a materials management system that gives a project manager control of all major b\d 
Items. As many as 1SJ00 purchase orders can be entered Into MMS-IKs purchase order data base for 
as many ao 500 ilffutal wet) dorm . (Jp to 32,000 line Items of material can be allocated to ’n' ac- 
tivities In ‘n* PHS-fl presets. 

MMS-JI works hand- n-hand with PMS-ll. Entries to MMS-II automatically update material budget 
and actual ratoes In PMS-il and are shown on the ACTIVITY REPORT, rUMDIMG SCHEDULE, and 
EAR MED VALUE AftALYSlS. Schedule changes in PMS-ll are matched with scheduled delivery dates 
of material orders, and late or excessively early scheduled deliveries are highlighted. 

MMS-H has the same easy-to-use techniques for entering and updating information as PMS-ll. Only 
necessary Information is requested, ^nd dear editing and error checking messages help you get your 
data entered correctly the first time. 
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ACTIVmr REPORT WITH MATERIAL ALLOCATIONS — 

• Pn?Wtet **U4ia d W> wtlrW fcl U ratio at for eacti aqlvity. ahowing MNwry icfwdula and autut. 

t *>»*&**+ Wttrtw ar* «4u* 6p art**» ai 9 CU**ry time 

pvrtodi. J 

• track d tw y mmuk of Bna Itcma of mwtrW onion w tht profr-ct m ov from activity to actMty, 
making tbWy ddhmy c i crKkal mwartais practical ava* with f r aqw at it KkiSik d>i«a>i, 

• HlfMlffeU m*m tfwi (Maying or opwdlUng Mtwrtaa eouid h ap rwva p r a j wct pcWllWHUty and 

p rr +m 
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MATERIAL ORDERS DETAIL REPORT — 

• Show th» 4 m- w t\ erf — ril fmtdmtm mrM t to tfx dsut b*x. todudlng quantUhg r »c t tv*d or den. 
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MATERIALS RECEIVED — AUDIT AND CONTROL - 
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VENDOR REFERENCE AND ANALY8IS LIST1N0 — 

• Kea — § caa cr a f Hat d KMftiWi mi i n mdwwidw t racbto g —eh 
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BPS-3! 



THE PROBLEM: 

When you first get your FMS-II, and are running three or four projects, sitting at the computer 
and generating each of the reports you needed is not much of a chore — in fact. It is actually 
a lot of fun. But after you have several projects on your system, and the novelty of watching 
the programs go through their paces has worn off, tending the machine while it generates the 
j many weekly reports yoo require can become an expensive and tiresome task. 

THE SOLUTION: 

BPS-ll Is a batch processing system, which allows you to: 

1) define the pr o jec ts you are currently managing. 

2) calculate and generate activity reports, GANTT charts, and edit listings, and 

3) select options for these calculations and reports. 

Then, with a single command from you, BPS-ll will calculate and report against any number 
of projects with as many different options as your current PMS-II system, all from your p re -defined 
files, completely unattended by you. 

If you will find yourself running the same reports against the same projects day after day or 
week after week, BPS-tl can result in a considerable savings ir. time, money, boredom, and 
aggravation. 

BPS-ll has been designed to provide you with the greatest flexibility possible by allowing you 
to set up multiple independent files for: 

1) projects to be processed. 

2) reports to be genera te d. end 

3) the sort, sel ect, and format options to be used wKh the reports. 

Then, any set of projects can be run against any set of reports using any set of options! 
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Pricing: 


Full System 


Demo 


(Jpg/aded Demo 


- 1) PMS-ll 


• 129500 


•50.00 


*1245 00 


2) RMS-I! 


1 995 00 


• 50.00 


* 945 00 


3) MMS-I! 


• 995 00 


$50.00 


* 945.00 


4) BPS-U 


1 495.00 


(CallfomL* add 6% S*i« T*ji. 



Discount Policy: 

30% educational discount for recognised Institutions. Demo system price applied toward full system prhce. 

Payment Ttrms] 

Prepay or CO.D. Next day air avalloble via UPS Red Label (add >20.00 per PMS-ll system). 

Delivery: 

All systems shipped within 24 hours ARO. (JPS Blue Label (second day air). 

Freight: 

rvc In U.S.A. 




The demo systems come with full user documentation Including tutorial and ALL the features of 
the full system except those which allow you to create or add to a project network. With the DEMO net- 
work that Is included on your disk, you can explore every feature of PMSII, RMS-ll, or MMS-ll. on your 
own machine, at your leisure. When you decide to purchase a full system, Just return your demo disk(s) 
for an upgrades), and you will receive 150 credit for eech upgraded demo. 



ORDER FORM 



O Pisan e— PMS-ll 4ssMaKJ>ti>s syatsa a»4 — «r saaousi (I30.0C — sp?ilc*We t m -ij tbs pries of the hail tyslsts) 

□ PI— —4 — RMS-41 4swieat/MJ»s ayst— end sasrisisil (>30.00 — sppilca^s towards Ux price efthsfwii systsa) 
(rs^irwa PAS-4!) 

G Pie— a —4 o— MAS-41 4 a — M ntJ is syst— es4«— r — l<»3d.OO- spy H ob I a tew— 4a tit* pries Wtfra fail system) 
(retires PMS-ll) 

□ Pie— * — *4 fall PMS-41 s7X*a($l2t9.00) 

G PI— —ad feQ RAW! ays tarn (8W.0f) (rwwtres PAS-I!) 

G PI— ft— 4 fafl MAS-4! eyetaa ( *993.60) (r*e«k— PMS-ll) 

G PVs— s — a4 fan SPS-4J syeb-i (U93.S0) (rwqwtr— PAS-li) 



Ordered by (print): 

Title: Date. 

Compan y 

Address: 



SHIPPING INSTRCICTIOP1 S/DEALER STAMP 



DCMANO 

{^CONSTRUCTION $£RV1C£S, tNC. 



Phone: ( ) Ext ( ) 

Disk Format: G C P/M □ CP/M 86 G PCDOS □ MSDOS 



Pgrw*— m i H's—r wwmw w mw— m i sn a 

1*5 7430 £ Ca**y A*< 0uik»o* 1. Suit* 2bO 
V*?: -1*011*000 COLORADO SOI 1 1 

($03) 740-S&47 * ~ 



Disk SUe: 08* □ 5\4 * 

Computer: . make Model 
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•*" » r. wv *~n r^x.* x r:-4_'tuU r U^r'A.’ ,, *S“* i-ir *r» m mr c^tr* *rr.* .v» ^-r.- ▼- rN t.?* 



Keeping you on 

The Critical Path . . . 



NQQTH AMSMCA \41CA. INC 



1 1772 SomrtU Vai^y RxL, »«JU 100 • Su Dltgo, CA 92121 • ($19)4&l*4S98/TeMx *701237 flAMlCA QD 
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APPENDIX D 

SUBCONTRACT BACKCHARGE 






^ " v - u > ^ r V„ r . 1". " . V. 



X ’ A".wa ; « , ■ va: v 



WcttzrsQW ^ L * ta ~ 



Cjrrtxxy 



SUBCONTRACT BACKCHARGE 

Data 11- 1-34 Protect K.ylAfld. Gif leg. Park 

Subcontract # — 3710-2505 

Bacfccharga Coat Cob# 371 Q-251Q 

Notification Oat# 8-15-84 

Undar tha ta r ms of tha tuboontiact agraamant. ratarancad abo%a. W altar CM hat axa< caaad its right and complatad tf>a 
following work: 

Construction of thr*€ (3) 10-ft. Typ* R Inlets and two (2) S-ft. Twe R Inlets In th» 

Private, R oad, atcludlrai sanSnl# Hng<. UrfAir run g* and orat es supplied by Subcontractor . 

Ly aU.1 agrsffgent Pai^^CM letter dA.led fl-15-34. gatlnw ha ekrhArg* total of 5 i i? T nifi.on 

■ $10.030.00 1 i applicable. as actual costs traded that smtlmirnL /WflM Cast Distribution 
sirtnaries, naterlal/equlpagnt invoices, and Payroll Distribution sheets are attached her eto. ) 



Par Paragraph# 19,21, A 24 of tha agraamant. your naxt #ubcontract paymant will ba cradltad tha following amount for 



raimburaamant of our coata. 

Vandor Involca NoTWCM Labor Co #t 

WP1 labor (w . attache ) 8/j?, ?/?$ , J/9,.9/16 S10. 4A6 .S? 

Hlac. vendors (s»e attached) NUrlalt i Mulpnrnt 2.722.69 

ACTUM. COSTS SU BTOTAL $13,169.28 

Klnlw AlToved nlnm Actual Costs • $ 10.080.00 - $13.169.28 13.089.281 



l in.rafl.no 

-n- 

$10,030.00 



Subtotal 

Ovarhaad (_Q %) 

TOTAL 




SUBCONTRACTOR 

Company 
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ASSIGNMENT 1 v 

V 

Analyze and suggest ways to improve the erection 
process of the precast structure of the Bank of Westminster 
from the given timelapse film. Set up a crew balance chart 
for analysis and comparison as shown in Methods Improvement 
for Construction Managers by Henry W. Parker and Clarkson H. 

Ogelsby, McGraw Hill Book Co., 1972. 

r 

Given: 1) Welder 1 is dressed in dark pants and dark 

shirt. ! 

2) Welder 2 is dressed in dark pants and • 

white shirt. '■ 

3) Foreman is dressed in dark pants, white 

shirt, and red hard hat. * 

4) Equipment Operator is dressed in dark | 

pants, dark shirt, and dark ball cap. 

(NOTE: Operator does not leave cab of ! 

crane . ) 

5) Each frame was taken every 60 seconds, i 

therefore 1 frame is equal to 1 minute. ’ 

6) The 60 second interval starts at the start ; 

of film. '• 

7) The second half of the film was taken at ► 

15 second intervals, therefore 4 frames t 

equals 1 minute. 





WtLDCa ) 

< MX VCLOCa »> 





E-2 




vu**» 1 

1 


t 

tfvtl 


. &KA 


! 

; c<v£v ax j 

i 


iur«* 


trvw. ax 

1 1 

i i 


34#tR | 


imv. 




j 

««• i 

i . i 


1 . 

; ^ j 

I 


*U*« STMM 




W>a STAftl 


i sum . 


; **00* U» f 


; to«*« 


1 • 1 

tIVfV «MX 


!UHI 


Ifvti 



rOKMJI 



staoi 


1 

1 HOCO 

J 

1 

t 


L _ ST Mil 


1 

l 

l MOU} 


-^,h 


MX 

j 

j 

i 


f tT*a 


f 

♦ wu 

j 


i 

i 

1 

1 


i 

j pubca 


*T*4 


1 5 


r r*a 


XACI W 


*TMR 


PUC1 


wa u# 


»T*4 


i 

MOlO 1 


*»CK V* ' 


j MOLD < 



ASSIGNMENT 2 



Analyze and suggest ways to improve the erection 
process of the brick veneer of the Bank of Westminster from 
the given timelapse as shown in Methods Improvement for 
Construction Managers by Henry W. Parker and Clarkson H. 
Ogelsby, McGraw Hill Book Co., 1972. 



Given: 1) 



2 ) 



3) 

4) 

5 ) 



Foreman is heavy set with white hard hat 
dressed in tank jacket ar.d dark pants. 

Two bricklayers both dressed in maroon 
shirts and dark pants with white hard 
hats. 

Laborer dressed in gray jacket, dark 
pants, and red hard hat. 

Laborer dressed in gray jacket with blue 
shoulders, dark pants, and white hard hat. 
Film was at 1 second intervals, therefore 
60 frames equals 1 minute. 



E-4 



Frames | Minutes 



1660+ 

1565 

1540+ 



1420+ 

I 

I 

1300+ 

I 

I 

1080+ 

I 

I 

960+ 

I 

I 

840+ 

I 

I 

720+ 

I 

I 

600+ 

I 

I 

480+ 

I 

I 

360+ 

240 

120 



26 





1 

1 


1 

1 


1 

1 


i r 

1 Positioning 




1 


1 


1 


1 Bricks for I 




1 

1 

1 

1 


1 

1 

1 

1 


1 

1 

1 

1 


I Masons | 

1 1 

1 1 

1 1 




1 

1 

1 


1 

1 

1 


1 

1 


1 1 

1 1 

J Getting 1 




1 

1 

1 


1 

1 

1 


1 

1 

1 


1 Bricks j 

1 1 

1 i 


Placing 


1 


1 Placing 


Brick | 


1 Positioning | 


Brick 


1 


1 


1 


I Cement for | 




1 

1 

1 


1 

1 

1 


1 

1 

1 


I Masons | 

1 1 

1 1 




1 

1 


1 

1 


1 

1 


1 1 
I Getting Cement | 




1 

1 

1 

1 

1 


1 

1 

1 

1 

1 


1 

1 

1 

1 

1 


1 For Masons | 

! 1 

1 1 

1 1 

1 1 




1 

1 

1 


1 

1 

1 


1 

1 

1 


1 1 

1 1 

1 Working on 




1 

1 

1 

1 


1 

1 

1 


1 

1 

1 

1 


j Scaffold j 

1 1 

1 ! 

1 ! 




1 

1 


1 

1 


1 

1 


I Helping Masons 1 

1 1 




1 


1 


1 


I Setting Up 1 




1 

1 


1 

1 


1 

1 


I Scaffold 1 

1 1 



Mason 1 Mason 2 



Laborer 



E-5 



APPENDIX P 



BIBLIOGRAPHY 



BIBLIOGRAPHY 



Barrie, Donald S. Directions In Managing Construction. 
Hew York, N.Y. : John Wiley and Sons, 1961. 

Culbertson, Alan N. and Kenney, Donald E. Contract. 

Administration Manual for the Design Profes- 
sions f! New York, N.Y. s McGraw "16111 Book 

Company, 1983. 

Poeglas, Clarence J. and Hunger, Elmer L. Construction 
Management Englewood Cliffs, N.J.” Prentice- 
Ball, Inc., 1969. 

Oppenheimer, Samuel P. Directing Construction for a 
Profit. Hew YorkT STY71 wcGraw idill Co., 

1971. 

Parker, Henry W. and Oglosby, Clarkson H. Methods 
Improvement for Construction Managers. New 
York, N.Y.* McGraw Hill Book Company^ 19^2. 

Reiner, Laurence E. Handbook of Construction Management. 

, Englewood Cliffs , 3TT3Ts Prentice-idall" Inc . , 

1972. 

Rubey, Henry and Milner, Kalker W. Construction an d 
Professional Management. Oklahoma < The Mac- 
millan Company, 1966. 



P-1 



UNCLASSIFIED 

Technical 

Report 

distributed by 



Defense 




Technical 



I NFORMATION 

Center 



)TIC 



’ Acquiring Information - 
Imparting Knowledge 



defense logistics agency 

Cameron Station 

Alexandria, Virginia 22304-6145 



UNCLASSIFIED 



UNCLASSIFIED 



NOTICE 



We are pleased to supply this document in response to your request. 

The acquisition of technical reports, notes, memorandums, etc., is an active, 
ongoing program at. the Defense Technical Information Center (DTIC) 
that depends, in part, on the efforts and interest of users and contributors. 

Therefore, if you know of the existence of any significant reports, etc., that 
are not in the DTIC collection, we would appreciate receiving copies or 
information related to their sources and availability. 

The appropriate regulations are Department of Defense Directive 3200.12, 
DoD Scientific and Technical Information Program; Department of Defense 
Directive 5200.20, Distribution Statements on Technical Documents 
( amended by Secretary of Defense Memorandum, 18 Oct 1983, subject: 
Control of Unclassified Technology with Military Application ); Military 
Standard (MIL-STD) 847-B, Format Requirements for Scientific and Technical 
Reports Prepared by or for the Department of Defense; Department of Defense 
5200. 1R, Information Security Program Regulation. 

Our Acquisition Section, DTIC-FDAB, will assist in resolving any 
questions you may have. Telephone numbers of that office are: (202) 274- 

6847, (202) 274-6874 or Autovon 284-6847, 284-6874. 



DO NOT RETURN THIS DOCUMENT TO DTIC 



EACH ACTIVITY IS RESPONSIBLE FOR DESTRUCTION OF THIS 
DOCUMENT ACCORDING TO APPLICABLE REGULATIONS. 



UNCLASSIFIED 



Thesis 

B72585 Bossa 

c.l The Bank of Westminster ^ 

and Hyland Park construe- 
tion contracts as engi- 
neering student classroom 
projects: construction ^ 

phase . 



Thesis 

B72585 Bossa 

c.l The Bank of Westminster 

and Hyland Park construc- 
tion contracts as engi- 
neering student classroom 
projects: construction 

phase . 



